Iontophoretic analysis of the pharmacologic mechanisms responsible for initiation and modulation of trigeminal motoneuronal discharge evoked by intra-oral afferent stimulation.
This study investigated the effects of iontophoretic application of excitatory amino acid (EAA) and norepinephrine (NE) agonists and antagonists on synaptic transmission to individual jaw-opener motoneurons (digastric) during activation of the jaw-opening reflex (JOR) evoked by stimulation of either fibers within the oral mucosa (OM), or tooth-pulp (TP). During both OM and TP stimulation, kynurenic acid (KYN), a wide-spectrum EAA antagonist, suppressed jaw-opener motoneuron discharge. Application of APV, an NMDA receptor antagonist, also suppressed motoneuron discharge evoked by TP stimulation, but produced minimal effects on motoneuron discharge evoked by OM stimulation. These data suggest a role of EAA in mediating synaptic transmission from last-order interneurons to jaw-opener motoneurons during the jaw-opening reflex evoked by intra-oral stimulation. Iontophoretic application of NE produced dual effects (facilitation or suppression) on motoneuronal discharge evoked by OM or TP stimulation. The effects were not related to the mode of motoneuronal activation. Iontophoretic application of the alpha 1 agonist, phenylephrine, facilitated motoneuronal discharge. In contrast, application of the alpha 2 agonist, clonidine, suppressed motoneuronal discharge during intra-oral stimulation. These effects were antagonized by prior iontophoretic application of the alpha 1 antagonist, prazosin, or the alpha 2 antagonist, yohimbine, respectively. In those cells in which the predominant effect of NE application on synaptic transmission was either facilitation or suppression of motoneuronal discharge, prior iontophoretic application of prazosin or yohimbine, respectively, antagonized the effects of NE application. These data suggest that NE can modulate synaptic transmission to jaw-opener motoneurons evoked by intra-oral stimulation via activation of alpha 1 or alpha 2 adrenoreceptors on trigeminal motoneurons.